Oxidative stress and apoptosis interact and cause emphysema due to vascular endothelial growth factor receptor blockade.
We have previously demonstrated that a failure of pulmonary endothelial cell survival induced by vascular endothelial growth factor (VEGF) receptor blockade results in lung alveolar septal cell apoptosis and emphysema. Because apoptosis and oxidative stress may be pathobiologically linked, we hypothesized that oxidative stress has a central role in alveolar septal cell apoptosis and emphysema induced by VEGF receptor blockade. When compared with control animals, rats treated with the VEGF receptor blocker SU5416 showed increased alveolar enlargement, alveolar septal cell apoptosis, and expression of markers of oxidative stress, all of which were prevented by the superoxide dismutase mimetic M40419. The preservation of lung structure in SU5416+M40419-treated lungs was associated with increased septal cell proliferation, and enhanced phosphorylation of the prosurvival and antiapoptotic Akt, when compared with SU5416-treated lungs. Consistent with a positive feedback interaction between oxidative stress and apoptosis, we found that apoptosis predominated in areas of oxidative stress, and that apoptosis blockade by a broad spectrum caspase inhibitor markedly reduced the expression of markers of oxidative stress induced by SU5416 treatment. Oxidative stress and apoptosis, which cause lung cellular destruction in emphysema induced by VEGF receptor blockade, may be important mediators common to human and experimental emphysema.